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1. 

CIRCULAR MOTION CASE PACKING 
SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

The present invention claims the benefit of priority of U.S. 
Provisional Application No. 60/813,837, filed Jun. 15, 2006. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH ORDEVELOPMENT 

Not applicable. 

REFERENCE TO ASEQUENCE LISTING, A 
TABLE, ORACOMPUTER PROGRAM LISTING 

COMPACT DISC APPENDIX 

Not Applicable. 

BACKGROUND OF INVENTION 

The present invention relates generally to circular motion 
machines, and, in particular, to a method and apparatus for 
packing containers. 

Circular packing machines are known. These are typically 
either intermittent or continuous in motion. With intermittent 
packing machines, heads connected to a turret are typically 
moved vertically, rotated, and stopped at particular locations 
so that objects can be lifted and then placed into containers. 
With continuous packing machines, mechanical packing 
heads revolve continuously to pick up objects and pack the 
containers. Each of these types of devices has both advan 
tages and disadvantages. Generally, intermittent-type pack 
ing machines lack the convenience and efficiency of continu 
ous-type machines. However, additional costs and 
manufacturing complications are associated with continuous 
packing machines. 

Accordingly, there exists a need for an improved device 
that draws from the ideal features of these known devices. 

SUMMARY OF THE INVENTION 

The following presents a simplified Summary of the inven 
tion in order to provide a basic understanding of some aspects 
of the invention. This summary is not an extensive overview 
of the invention. It is not intended to identify key or critical 
elements of the invention or to delineate the scope of the 
invention. Its sole purpose is to present some concepts of the 
invention in a simplified form as a prelude to the more 
detailed description that is presented later. 
The present invention includes an apparatus, system and 

method in which containers are packed with articles for ship 
ping, handling, and storage purposes. The method is further 
described as being of an un-interrupted nature and therefore 
the apparatus and method will be referred to as a continuous 
motion case packing machine. 

In particular, the apparatus of the present invention can 
include a disc, which is revolving around an axis at a continu 
ous angular velocity. Multiple arms extend from the disc, 
which are dimensioned to carry mechanical packing heads. 
The arms are individually accelerating or decelerating in rela 
tive angular velocity to the disc to match the linear velocity of 
a separate elevated conveyor transporting articles. Once posi 
tioned above the conveyor and articles, the heads are respon 
sible for picking up articles. Thereafter, the heads are prefer 
ably accelerated to a neutral or advanced position by the disc 
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2 
arms, and carry the articles along a circular but horizontal 
path for later packing in containers. 
The apparatus also includes an escalating carrier mecha 

nism which can transport containers on a path alternating 
between convergent and divergent to the path of the mechani 
cal packing heads but below the elevation of the mechanical 
packing heads and the articles they carry. First, the escalating 
carrier is elevated to approach the elevation of the mechanical 
packing heads. As the containers approach the articles being 
carried by a single head, the angular Velocity of that specific 
head, which was previously altered from that of the rotating 
disc, is independently accelerated or decelerated to match the 
forward velocity of the container carrier. Once the container 
has reached a suitable elevation and positioning below the 
articles by means of the escalating carrier, the articles are 
released by the mechanical packing head and the container 
and articles exit the apparatus as a packaged, product. The 
escalating carrier mechanism is then lowered in elevation to 
release the packed container onto an exit conveyor. The indi 
vidual head is then accelerated back to its original relative 
position and the cycle can repeat. 
A feature of the present invention includes the use of a 

plurality of independent arms carrying mechanical packing 
heads that can be advanced, retarded and stopped so as to 
simulate the continuous packing of containers. The move 
ment of the arms can be independent of the continuously 
rotating disc. Accordingly, there is no need to stop and re-start 
the entire disc and arms each instance of retrieving and pack 
ing of articles, such as is common in more traditional inter 
mittent-type packing machines. 

Another feature of the present invention includes the use of 
an escalating carrier mechanism to bring containers to a suit 
able elevation and positioning below the rotating heads. This 
feature allows for a constant, horizontal motion of the heads 
and objects being carried by the heads. Vertical motion is 
therefore minimized, which can provide enhanced conserva 
tion of energy and lower costs, especially if the objects being 
carried by the mechanical packing heads have a greater 
weight than the empty containers being elevated. 

These features and other advantages of the present inven 
tion will be apparent to those skilled in the art from a careful 
reading of the Detailed Disclosure of the Invention presented 
below and accompanied by the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a perspective view of a packing system 
according to a preferred embodiment of the present invention; 

FIG. 2 illustrates a perspective view of a packing system 
according to a preferred embodiment of the present invention; 

FIG. 3 illustrates a perspective view of a packing system 
according to a preferred embodiment of the present invention; 

FIG. 4 illustrates a perspective view of a packing system 
according to a preferred embodiment of the present invention; 

FIG. 5 illustrates a perspective view of a packing system 
according to a preferred embodiment of the present invention; 

FIG. 6 illustrates a perspective view of a packing system 
according to a preferred embodiment of the present invention; 

FIG. 7 illustrates a perspective view of a packing system 
according to a preferred embodiment of the present invention; 

FIG. 8 illustrates a perspective view of a packing system 
according to a preferred embodiment of the present invention; 

FIG. 9 illustrates a perspective view of a packing system 
according to a preferred embodiment of the present invention; 

FIG. 10 illustrates a perspective view of a packing system 
according to a preferred embodiment of the present invention; 
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FIG. 11 illustrates a perspective view of a packing system 
according to a preferred embodiment of the present invention; 

FIG. 12 illustrates a top plan view illustrating parts of an 
upper disc assembly of a packing apparatus according to a 
preferred embodiment of the present invention: 

FIG. 13A is a side elevation illustrating parts of an arm 
motion mechanism for controlling the circular motion of the 
arms of a packing apparatus according to a preferred embodi 
ment of the present invention; 

FIG. 13B is a side elevation illustrating parts of an arm 
motion mechanism for controlling the circular motion of the 
arms of a packing apparatus according to a preferred embodi 
ment of the present invention; 

FIG. 14A is a side elevation illustrating a mechanical pack 
ing head having a plurality of grippers shown in retracted and 
released position with a plurality of articles according to a 
preferred embodiment of the present invention: 

FIG. 14B is a side elevation illustrating the parts of a 
gripper that is shown in retracted and released position with 
an article according to a preferred embodiment of the present 
invention; 
FIG.15A is a side elevation illustrating a mechanical pack 

ing head having a plurality of grippers shown in a extended 
and released position with a plurality of articles according to 
a preferred embodiment of the present invention: 

FIG. 15B is a side elevation illustrating the parts of a 
gripper that is shown in extended and released position with 
an article according to a preferred embodiment of the present 
invention; 
FIG.16A is a side elevation illustrating a mechanical pack 

ing head having a plurality of grippers shown in extended and 
gripping position with a plurality of articles according to a 
preferred embodiment of the present invention: 

FIG. 16B is a side elevation illustrating the parts of a 
gripper shown in extended and gripping position with an 
article according to a preferred embodiment of the present 
invention; 

FIG. 17 is a perspective, cutaway view illustrating parts of 
an escalator carrier mechanism of a packing system accord 
ing to a preferred embodiment of the present invention; 

FIG. 18 is a side elevation illustration parts of an escalator 
carrier mechanism of a packing system according to a pre 
ferred embodiment of the present invention. 

DETAILED DISCLOSURE OF THE PREFERRED 
EMBODIMENTS 

As illustrated in the figures, the present invention includes 
a circular motion packing system 10 and method for simulat 
ing the continuous packing of containers with objects. FIGS. 
1-11 show perspective views of the packing system 10 at 
various stages of the packing process. The packing system 
generally includes a circular motion packing apparatus 100 
that is operatively connected to a conveyor apparatus 200 and 
an escalator carrier apparatus 300. The present system can be 
operated through a variety of automated and/or computerized 
CaS. 

Preferably, the circular motion packing apparatus 100 
includes a rotating means 12 that is floor mounted by a frame 
20. The rotating means 12 includes a central column 14 Sup 
porting an upper disc 16 and a lower disc 18 through a geared 
bearing 17 and a radial bearing 19, respectively. Multiple 
arms 30 extend from and are supported by the upper disc 16. 
Each of these arms 30 is dimensioned to carry a mechanical 
packing head 32, which includes a plurality of grippers 34 for 
engaging and transporting objects or articles of interest. 
Although a variety of types and sizes of objects can be packed 
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4 
into containers by the packing system 10 of the present inven 
tion, for exemplary purposes only, the objects shown in the 
figures are bottles 40. 

FIGS. 12-13B illustrate the upper disc 16 assembly in more 
detail. The upper disc 16 revolves around the vertical center 
axis of the column 14 in a horizontal, circular path and at a 
continuous angular Velocity. The driving of the upper disc 16 
is preferably done by an electric motor and gear reducer 22, 
and a pinion 24 (shown in FIG. 7) that engages the geared 
bearing 17. As shown, the upper disc 16 can include a number 
of discs and plates to facilitate both continuous and intermit 
tent circular motion. Preferably, the upper disc 16 includes a 
top disc 36 above a first wear plate 38 and a bottom disc 42 
below a second wear plate 44. Between the first and second 
wear plates 38, 44 is included a center guide disc 50 that is in 
juxtaposed relation to the arms 30. In particular, the arms 30 
are not connected to the center guide disc 50. Rather, the 
outside diameter of the center guide 50, which can be in the 
shape of a ring, provides a diameter around which the inside 
diameter of the arms 30 rotate. However, the top and bottom 
discs 36, 42, first and second wear plates 38, 44, and center 
guide disc 50 are operatively connected. This arrangement 
allows for the arms 30 to be free from clamping and indepen 
dent from the rotating upper disc 16. Additionally, through the 
top disc 36 and the first wear plate are slots 60 (shown in 
FIGS. 1-11) that are dimensioned to limit the angular move 
ment of the arms 30. These slots 60 are preferably curved so 
as to allow horizontal, circular movement complementary to 
that of the upper disc 16. Furthermore, the slots 60 can prevent 
a collision between the arms 30 as they are being indepen 
dently advanced and retarded. 
As further shown, the stationary inner ring 61 of the geared 

bearing 17 is mounted to the center column 14 and the live 
outer ring 62 of the geared bearing 17 is operatively con 
nected to the upper disc 16 assembly. In operation, the pinion 
24, driven by the motor-gear reducer 22, in turn drives the 
outer ring 62 of the geared bearing 17 thereby rotating the 
upper disc 16 and the arms 30. The arrangement of the upper 
disc 16, however, provides the arms 30 the ability to freely 
and separately revolve around the center axis of the column 
14 while they are also revolving with the upper disc 16. This 
arm movement can be at variable speeds relative to the con 
stant speed of the upper disc 16. 
Whereas the top and bottom discs 36, 42; first and second 

wear plates 38, 44, and center guide disc 50 continuously 
rotate at a constantangular velocity, the Velocity of each of the 
arms 30 can be accelerated and decelerated as the arms 30 are 
not operatively connected to the geared bearing 17. Instead, 
the arms 30 are connected to an arm movement mechanism 
70. Accordingly, the geared bearing 17 with the motor-re 
ducer 22 can be considered a primary drive of the disc assem 
bly, whereas the arm movement mechanism 70 can be con 
sidered a secondary drive. Preferably, the arm movement 
mechanism 70 includes a pair of cylinders 71, 72 connected to 
each of multiple arms 30. Most preferably, these cylinders 71, 
72 are pneumatically operated. In particular, an upper cylin 
der 71 and a lower cylinder 72 can be mounted to the upper 
disc 16 and connected to the arms 30. For example, a bracket 
73 can be used to connect the upper cylinder 71 to the upper 
disc 16. Each pair of cylinders is preferably bolted together so 
that the cylinders operate linearly to one another. A connect 
ing block 74 can be used to connect the upper and lower 
cylinders 71,72 to each other. Lastly, any number of mechani 
cal connecting means can be used to connect the cylinders 71, 
72 through the slots 60 to the arms 30. For example, the rod 
clevis 63 of lower cylinder 72 can be connected to the arms 30 
through bolting (not shown). Depending on the particular 
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mounting and connectors used, the upper cylinder 71 can be 
used to move the arm 30 from a neutral to a retarded position 
and then back to a neutral position. Similarly, the lower cyl 
inder 72 can be used to move the arm 30 from a neutral to an 
advanced position and then back to a neutral position. 
A feature of the present invention includes the use of a 

continuously rotating disc 16 in combination with arms 30 
that can be advanced and retarded intermittently so as to 
simulate continuous motion packing without having to 
include the structural features and complications of a packing 
apparatus having continuously moving mechanical packing 
heads. Because the arm movement mechanism 70 is con 
nected to the upper disc 16, the arms 30 can both move 
continuously with the disc 16, or they can be advanced and 
retarded by the arm movement mechanism 70 separately from 
the movement of the disc 16. 
As discussed, the packing apparatus 100 further includes a 

mechanical packing head 32 that is mounted to each of the 
multiple arms 30. The features of a preferred mechanical 
packing head 32 are shown in further detail in FIGS. 14A 
16B. As shown, the mechanical packing head 32 includes an 
upper plate 120, a lower plate 122, a base 130, and a plurality 
of grippers 34. Base 130 can also include a flange 132 that 
serves to Support the mechanical packing head 32 when it is 
engaged with the arms 30. In particular, each arm 30 can 
include an aperture 110 dimensioned to receive the base 130 
of mechanical packing head 32. Accordingly, the flange 132 
of the base 130 can rest along the edges of the aperture 110. 
Each of the mechanical grippers 34 includes a tube 142, a first 
and second external cam 144, 146, and a first and second 
spring-loaded plug 148, 150. The use of external cams, and 
especially cam 144, can help reduce the cost of making the 
assembly. Preferably, the tube 142 of each gripper 34 is 
mounted to the lower plate 122 of the mechanical packing 
head 32. Each tube 142 extends downward through apertures 
(not shown) in the base 130 that locates and guides the tube 
142. Each of first and second cam 144, 146 is mounted to the 
upper plate 120 and also extends downward through the aper 
tures of the base 130 that locate and guide the cams. The 
spring-loaded plugs 148, 150 are preferably mounted in a first 
and second opening 152, 154, respectively, of tube 142, and 
are spring-loaded against the first and second cam 144, 146. 
respectively. 

Although a variety of mechanical and electrical means can 
be employed to operate the mechanical packing head 32 and 
grippers 140, preferably, the mechanical packing head 32 is 
operated pneumatically. In particular, the mechanical pack 
ing head 32 can include an upper plate pneumatic cylinder 
162 and a lower plate pneumatic cylinder 160. The individual 
pneumatic vertical movement of the upper and lower plates 
120, 122, and subsequently the tube 140 and cams 144, 146 
causes the plugs 148, 150 to move horizontally towards the 
center axis of the tube 140 gripping the article 40 to later be 
packed in containers. Although described in connection with 
the packing system 200, conveyor system 200, and escalator 
carrier system 300, the mechanical packing head 32 of the 
present invention can also be employed with other appara 
tuses not described needing the gripping and packing of 
articles. 
The conveyor apparatus 200 and escalator carrier appara 

tus 300 are also important features in the packing system 10 of 
the present invention. As illustrated in FIGS. 1-11, the con 
veyor apparatus 200 preferably includes multiple conveyors, 
and most preferably three conveyors. A first conveyor, 
referred to herein as an article conveyor 210, can be operated 
by electric motor 220 and floor-mounted through article con 
veyor supports 212 so that article conveyor 210 is at an 
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6 
elevation A relative to the floor. As shown, article conveyor 
210 is utilized to carry and transport articles, such as the 
bottles 40 shown, towards the rotating disc 16. 
A second conveyor, referred to herein as a container con 

veyor 230, can also be operated by electric motor 232 and 
floor-mounted through container conveyor Supports 234 So 
that container conveyor 230 is at an elevation B relative to the 
floor. The container conveyor 230 transports empty contain 
ers 41 towards the rotating disc 16. Preferably, elevation A of 
the article conveyor 210 is higher than elevation B of the 
container conveyor 230. 

Lastly, a third conveyor, referred to herein as a packed 
container conveyor 240, can also be operated by electric 
motor 242 and floor-mounted through packed container con 
veyor Supports 244 so that packed container conveyor 240 is 
at an elevation C relative to the floor. The packed container 
conveyor 240 transports containers packed with articles 43 
away from the rotating disc 16. Preferably, elevation C of the 
packed container conveyor 240 is about equal to or lower than 
elevation B of the container conveyor 230. 
The conveyor apparatus 200 is operatively connected to the 

escalator carrier apparatus 300. As illustrated, the escalator 
carrier apparatus 300 includes a plurality of escalator carriers 
310. Preferably, there is one escalator carrier 310 per arm30. 
In the exemplary embodiment, the packing system 10 
includes four arms 30 and four escalator carriers 310. The 
escalator carriers 310 are connected to packing apparatus 100 
through a number of guides. These carriers 310 are shown in 
detail in FIGS. 17-18. As illustrated, each escalator carrier 
310 includes a platform 320 dimensioned to support an empty 
container 41 and a connecting plate 322. The connecting plate 
322 includes a series of cam followers that engage guides 
along the packing apparatus 100. 

FIGS. 1-11 illustrate these guides. Multiple rods 324 
extend downward from the upper disc 16. These rods 324 
serve as a vertical guide for engaging vertical cam followers 
326 of escalator carrier 310. Furthermore, the multiple rods 
324 support and cause to revolve together with the upper disc 
16 the second, lower disc 18, previously described. The lower 
disc 18 is centered on the column 14 by the radial bearing 19. 
Also shown in FIGS. 1-11 is a concentric guide 350 that 
surrounds the lower disc 18. A guide frame 352 supports the 
stationary, endless, guide rail 351 concentric to the center axis 
of the column 14. In particular, the guide rail 351 is a con 
tinuous track, such as oval, egg-shaped, or the like, with 
changes in elevation as it circumvents the column 14. This 
concentric guide 350 engages the concentric cam follower 
355 of escalator carrier 310. Thus, escalator carrier 310 
revolves around the center axis of the column 14 along a 
horizontal and vertical and circular path. The path of escalator 
carrier 310 is therefore both convergent and divergent to the 
path of the upper disc 16. Although the escalator carrier 
system 300 is described in connection with the packing sys 
tem 100 and the conveyor 200, the escalator carrier system 
300 can be employed on other apparatuses requiring the car 
rying of objects to varying elevations. 
To facilitate the placement of empty containers 41 on the 

escalator carrier platforms 320, a container loading device 
231 that is operatively connected to container conveyor 230. 
Preferably, the container loading device 231 includes a press 
233 that is pneumatically operated to extend and push an 
empty container 41 onto the platform 320 of escalator carrier 
310. Similarly, and as shown in FIGS. 6-7, the packed con 
tainer conveyor 240 includes a container unloading device. In 
particular, the container unloading device includes a guide 
rail 241 that is mounted at an elevation above the surface of 
the packed container conveyor 240 and below the top edge of 
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the packed containers 43. As illustrated, the guide rail 241 is 
dimensioned and positioned so that a packed container 43 is 
stopped or prevented from proceeding further along the con 
tinuous path of the escalator carrier 310. However, there is a 
gap between the guide rail 241 and the packed container 
conveyor 240 sufficient to allow the escalator carrier 241 to 
move through and continue along its path. 
The following describes the method of the present inven 

tion according to a preferred embodiment. Articles such as 
bottles 40 are provided and transported by article conveyor 
210 towards packing apparatus 100 at an elevation A. As 
discussed, each arm 30 of the upper disc 16 includes mechani 
cal packing head 32. When a first set of bottles 40 arrives at 
the end of article conveyor 210 closest to upper disc 16, one of 
the mechanical packing heads 32 is moved to an advanced 
position by the corresponding arm 30. Because the upper disc 
16 is continuously rotated at a constant speed, this advance 
ment step requires the velocity of the corresponding arm 30 to 
be accelerated relative to the velocity of the upper disc 16. 
This advancement is done so that there is sufficient time for 
the mechanical packing head 32 to be positioned in Sufficient 
proximity to be able to pick up or retrieve the first articles in 
line along the article conveyor 210 without the need to stop 
the rotation of the packing apparatus 100. 

During the retrieval of the articles by the head 32, the head 
32 is moved by the corresponding arm 30 to a neutral and then 
retarded position. Effectively, these moving steps are timed so 
that the position of the head 32 remains stationary while the 
product or article is being picked up by the grippers 34. In 
order to simulate a stop, the Velocity of the corresponding arm 
30 is about equal to the velocity of the upper disc 16, but in the 
opposite direction of the movement of upper disc 16. This 
step allows the velocity of the head 32 to be about Zero relative 
to the point where the first set of articles is located. Once the 
mechanical packing head 32 has effectively engaged these 
articles, this mechanical packing head 32, now carrying the 
articles, can be returned once again to a neutral position by the 
corresponding arm 30 So that it continues to move with, and 
not ahead of the rotating disc 16. This step will require that 
the velocity of the arm 30 is accelerated relative to the con 
stant velocity of the disc 16. 

Simultaneous with the transporting of articles by the article 
conveyor 210, empty containers 41 are provided and trans 
ported towards packing apparatus 100 at elevation B by con 
tainer conveyor 230. Once the mechanical packing head 32 is 
moved back to a neutral position upon retrieving the articles, 
an empty container 43 is pushed onto escalator carrier 310. At 
a neutral position, the head 32 carrying the articles is over the 
empty container 43. Both the head 32 and the empty container 
43 revolve around the center column 14 at a constant speed. 
Resting on the escalator carrier 310, the empty container 43 is 
accordingly moved along the path of the concentric guide 
350. As the empty container 43 revolves around the center 
axis of the column 14, it is raised to an elevation approaching 
elevation A, shown in FIG. 6, which allows the articles carried 
by the head 32 to be conveniently released into the empty 
container 43. 
Once the articles have been released by the mechanical 

packing head 32, the corresponding arm 30 can be once again 
moved to an advanced position to repeat the cycle. The esca 
lator carrier 310 meanwhile is lowered to an elevation 
approaching elevation C that allows the packed containers 43 
to be placed onto the packed container conveyor 240, which 
transports the packed containers 43 away from the packing 
apparatus at elevation C. The escalator carrier 310 being 
relieved of the packed container 43 is then moved along the 
concentric guide 350 to a position juxtaposed to conveyor 
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8 
loading mechanism 231 and to an elevation approaching 
elevation B so that the cycle can repeat. 

Those skilled in the art of circular motion packing systems 
will recognize that many Substitutions and modifications can 
be made in the forgoing preferred embodiments without 
departing from the spirit and scope of the present invention. 

What is claimed is: 
1. An apparatus for packing containers, comprising: 
an upper disc Surrounding a center column and having a 

plurality of arms, wherein said upper disc rotates around 
said center column through a primary drive at a constant 
speed, and wherein each of said plurality of arms rotates 
around said center column at a variable speed relative to 
said constant speed; 

a packing head connected to each of said plurality of arms; 
a conveyor System operatively connected to said upper 

disc, wherein said conveyor system comprises an article 
conveyor having a first elevation, a container conveyor 
having a second elevation and a packed container con 
veyor having a third elevation; and 

an escalator carrier system that is operatively connected to 
said upper disc, wherein said escalator carrier system 
includes an escalator carrier for each of said plurality of 
aS. 

2. The apparatus as recited in claim 1, wherein said upper 
disc includes a top disc, a bottom disc and a center guide, and 
wherein said plurality of arms are in juxtaposed relation to 
said center guide. 

3. The apparatus as recited in claim 2, wherein said top disc 
includes a plurality of slots, wherein each of said plurality of 
slots is over one of said plurality of arms. 

4. The apparatus as recited in claim3, further comprising a 
secondary drive connected to said top disc and to each of said 
plurality of arms through said plurality of slots, respectively. 

5. The apparatus as recited in claim 4, wherein said sec 
ondary drive is a pair of pneumatic cylinders for each of said 
plurality of arms, wherein said pair of pneumatic cylinders 
are connected to each other so as to achieve linear movement 
with relation to each other. 

6. The apparatus as recited in claim 5, wherein said pair of 
pneumatic cylinders includes an upper cylinder and a lower 
cylinder, and wherein said upper cylinder moves each of said 
plurality of arms, respectively, from a first position relative to 
the length of said one of said plurality of slots to a second 
position relative to the length of one of said plurality of slots 
and back to said first position, and wherein said second posi 
tion is retarded from said first position. 

7. The apparatus as recited in claim 6, wherein said lower 
cylinder moves each of said plurality of arms, respectively 
from said first position to a third position relative to the length 
of said one of said plurality of slots and back to said first 
position, and wherein said third position is advanced from 
said first position. 

8. The apparatus as recited in claim 1, wherein said primary 
drive includes an electric motor and gear reducer operatively 
connected to a pinion that is operatively connected to a geared 
bearing, and wherein said geared bearing is mounted to said 
center column. 

9. The apparatus as recited in claim 1, wherein said packing 
head includes an upper plate, a lower plate, a base, and a 
plurality of grippers. 

10. The apparatus as recited in claim 9, wherein each of 
said plurality of arms includes an aperture, wherein said base 
includes a flange, and wherein said aperture is dimensioned to 
receive and engage said flange. 
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11. The apparatus as recited in claim 9, wherein each of 
said plurality of grippers includes a tube, a first and second 
external cam, and a first and second spring-loaded plug. 

12. The apparatus as recited in claim 11, wherein said tube 
is between said first and second external cams, and wherein 
said first and second spring-loaded plugs are mounted to said 
tube. 

13. The apparatus as recited in claim 11, wherein said tube 
is mounted to said lower plate, and wherein each of said first 
and said second cams is mounted to said upper plate. 

14. The apparatus as recited in claim 1, further comprising 
a lower disc connected to said upper disc by a plurality of 
vertical rods. 

15. The apparatus as recited in claim 14, further comprising 
a guide Surrounding said lower disc that is concentric to the 
center axis of said center column, wherein said guide is a 
continuous track having changes in elevation relative to said 
column. 

16. The apparatus as recited in claim 15, wherein said 
escalator carrier moveably engages said plurality of Vertical 
rods and said guide. 

17. The apparatus as recited in claim 16, wherein said 
escalator carrier includes a platform and a carrier plate, 
wherein said carrier plate includes vertical cam followers for 
engaging said plurality of rods and a guide cam follower for 
engaging said guide. 

18. The apparatus as recited in claim 1, further comprising 
a container loading device that is operatively connected to 
said container conveyor, wherein said container loading 
device includes a press for moving containers onto said esca 
lator carrier. 

19. The apparatus as recited in claim 1, further comprising 
a container unloading device including a guide rail that is 
mounted at an elevation above the Surface of said packed 
container conveyor Sufficient to allow said escalator carrier to 
pass between said guide rail and said packed container con 
veyor. 

20. The apparatus as recited in claim 1, wherein said esca 
lator carrier comprises: 

a platform connected to a connecting plate, wherein said 
connecting plate has a vertical cam follower and a hori 
Zontal cam follower, and 

an escalator carrier guide that is a continuous track having 
changes in elevation wherein said horizontal cam fol 
lower is operatively connected to said escalator carrier 
guide. 

21. The apparatus as recited in claim 1, wherein said pack 
ing head comprises: 
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an upper plate, a lower plate, a base, and a plurality of 

grippers, wherein each of said plurality of grippers 
includes a tube, a first and second external cam, and a 
first and second spring-loaded plug, wherein said tube is 
between said first and second external cams, and 
wherein said first and second spring-loaded plugs are 
mounted to said tube, and wherein said tube is mounted 
to said lower plate, and wherein each of said first and 
said second cams is mounted to said upper plate. 

22. A method for packing containers, comprising: 
providing an upper disc Surrounding a center column and 

having an arm wherein said upper disc rotates around 
said center column through a primary drive at a constant 
speed and direction, and wherein said arm rotates around 
said center column at a variable speed and direction 
relative to said constant speed and direction of said 
upper disc; 

providing a packing head connected to said arm; 
providing a conveyor System operatively connected to said 

upper disc, wherein said conveyor system comprises an 
article conveyor having a first elevation, a container 
conveyor having a second elevation and a packed con 
tainer conveyor having a third elevation; 

providing an escalator carrier that is operatively connected 
to said upper disc, wherein said escalator carrier 
includes a guide Surrounding said upper disc that is 
concentric to the center axis of said center column, 
wherein said guide is a continuous track having changes 
in elevation relative to said column; 

providing an article for packing on said article conveyor; 
moving said article conveyor so that said article approaches 

a point relative to said upper disc; 
providing an empty container to said escalator carrier; 
accelerating the speed of said arm relative to said constant 

Velocity of said upper disc so that said one arm 
approaches said point; 

reversing the direction of said arm relative to said constant 
direction of said upper disc; 

decelerating the speed of said arm to about said constant 
speed of said upper disc; 

retrieving said article by said packing head; 
reversing the direction of said arm to the same direction as 

said constant direction of said upper disc; 
accelerating the speed of said arm relative to said constant 

speed of said upper disc; 
moving said escalator carrier along said guide so that said 

empty container approaches said retrieved article; 
packing said empty container by said packing head. 

k k k k k 


